Introduction
Here, U is the vector of conservation variables representing the mean flow field, and u is the vector of small perturbation harmonic amplitudes of the conservation variables.
The motion of the airfoils, and hence the grid, is assumed to be small and harmonic so that Eqs. (1.2)-(1.4) are replaced by 
The Jacobian matrices 0F/0U and aG/0U appearing in Eq. (1.12) are evaluated using the mean flowsolution.For example, for an idealgas with constantspecific heats,one findsthat the Jacobian 0F/0U isgiven by 
where G is the blade-to-blade gap. This periodicity condition allows the computational domain to be reduced to a single blade passage.
Flow Tangency
The upwash boundary condition on the airfoil surface is
where V and v are the mean perturbation flow velocities, n and r are unit vectors normal to and tangent to the mean airfoil surface, s is the arc length along the airfoil surface, and r is the perturbation displacement of the airfoil surface. The two terms on the right-hand side represent the upwash due to the local translation and rotation of the airfoil surface. 
Results

TRANSONIC CHANNEL FLOW
The first testcase to be presentedisof transonicflow through a diverging channel. This case is presented to demonstrate the ability of the linearized Euler method to model accurately shock motion using shock capturing.
The channel considered here has a height, A, given by
So that the results can be compared to a one-dimensionM shock-fitting theory, Ainle t is taken to be small compared with the channel length (Ainle t = 0.01). The inflow total pressure, PT, total density, Pr, and flow velocity, U, are 1.0, 1.364, and 1.0, respectively. The back pressure, Pexit is 0.7422. Shown in Fig. 1.2 may be considered exact. For low frequencies, the two codes are in almost perfect agreement suggesting that the shock impulse found using shock capturing is properly modelled. For the higher frequency cases, the agreement is still good, but there is a slight error in the phase of the wall force. We believe that these differences are due to dispersion errors in regions away from the shock rather than a limitation in shock capturing at high frequen- 
